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Dear Sir: 

I, David John Tweats, Ph.D., hereby declare as follows: 

1. 1 am personally knowledgeable of the facts stated herein. 

2. I am a NOT a co-inventor of U.S. Patent Application Serial No. 10/522,371 ("Subject 
Application"). 

3. In the Spring of 2009, I undertook a one day paid consultancy with The University of 
York, to enable me to take part in a meeting organized by The University, although I am not and 
have never been an employee of The University of York, which has ownership via assignment in 
the Subject Application, and thereby I do not have any personal interest in the Subject 
Application. 
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4. I have extensive experience in the art of in vitro cultures of mammalian cells for use in 
toxicological screening and also in the limitations of current models. This allows me to evaluate 
the benefits of the ex vivo model of human urothelium and the stratification and differentiation 
thereof as applied in the Subject Application which is currently under evaluation. (See Appendix 
A: Curriculum Vitae of David John Tweats, PhD).' 

5. I have reviewed and understand the Subject Application and the Cross and Zhang 
references. 

6. 1 have reviewed the response to the Office Action being filed herewith, and I attest that the 
properties of rat urothelium related to stratification and differentiation are different enough from 
human urothelium such that data based on rat urothelium cannot be directly applied to human 
urothelium. 

7. I attest that there has been a long-felt need for stratified, terminally-differentiated human 
urothelium for use in research and medical procedures. Currently, there is a lack of access to 
human urothelium ex vivo, and this lack of access is hampering studies on the response of this 
tissue to bladder specific toxins and carcinogens, and also of the physiological and molecular 
changes taking place in dysfunctional bladder epithelium. Accordingly, there is a pressing need 
for accurate models of the human urothelium, cultured in vitro. Normal, differentiated and 
stratified urothelium has a barrier function, dependent on molecular characteristics which are 
acquired during differentiation. As is common with many primary cell types, human urothelium 
cell differentiation is rapidly lost in normal culture of urothelium cells in serum free medium. A 
monolayer of amorphous undifferentiated human urothelium cells is formed with serum free 
medium. 

8. I attest that the failure of others to identify a process, in view of cell culture techniques, 
for preparing ex vivo stratified, terminally-differentiated human urothelium is a significant 
reason that there has been a long-felt need for the same. 



Page 2 of 34 



Application No. 10 522,371 
Declaration of David John Tweats. Ph.D. 

9. I attest that the current inventors and research team at The University of York have shown 
that a remarkable change takes place when human urothelium cells are propagated as recited in 
the claims of the Subject Application so as to produce stratified, terminally-differentiated human 
urothelium. The human urothelium cells are cultured in the presence of bovine serum and 
physiological levels of calcium ions in order to produce terminally-differentiated human 
urothelium. By processing the urothelium cells as described in the claims, the urothelium cells 
reacquire differentiated properties, and form a stratified, terminally-differentiated urothelium 
composed of the three layers: basal, intermediate, and superficial, as per the same tissue in vivo. 
This terminal-differentiation extends from the phenotypic level with the appearance of 
characteristic gene/protein markers, such as the uroplakins, to functional attributes of the tissue 
in vivo, including tight barrier properties (measured as high trans-epithelial resistance and low 
diffusive permeability to urea, water and dextran; Cross et al, 2005; Appendix B). Thus, a truely 
biomimetic human stratified and terminally-differentiated urothelial tissue can be formed in vitro 
as a result of this invention. 

10. I attest that unlike the human stratified, terminally-differentiated urothelial cells that are 
prepared as claimed, rat cells proliferate in the presence of bovine serum, but do not differentiate 
(The University of York, data in Appendix C). Studies comparing rat and human urothelial cells 
in situ have shown that there are fundamental differences in cell cycle control between these 
species. Immunolocalization studies of peroxisome proliferatoractivated receptors (PPAR) and 
the retinoid X receptor (RXR) have shown that of the PPARs studied, human bladder cells 
express these receptors throughout the three layers, but in rats these receptors are expressed in 
only selected layers depending on the PPAR in question. Species differences in expression of 
both PPAR's and RXR were also seen between cultured rat and human urothelial cells (Chopra 
et al, 2008; Appendix D). 

11. I attest that the invention made by the inventors is: isolating human urothelial cells; 
passing the isolated urothelial cells through a first nutrient medium containing serum and then 
redispersing the urothelial cells before they are added to a second medium containing serum in 
order to form stratified, terminally- differentiated human urothelium. The use of serum (e.g., 
bovine) to induce and maintain stratified, terminally-differentiated human urothelial cells in 
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culture so as to produce a truely biomimetic human urothelium is a significant advance in the art, 
such biomimetic human urothelium can be used in studies of bladder dysfunction and response to 
toxins. 

12. I declare further that all statements made herein of my own knowledge are true and that 
all statements are made on information and belief are believed to be true; and further that these 
statements were made with the knowledge that willful, false statements and the like so made are 
punishable by fine or imprisonment, or both, under Section 1001 of Title 18 of the United States 
Code, and that such willful, false statements may jeopardize the validity of the application or any 
patent issuing thereon. 

Signed this ^° day of September, 2009. 




David John Tweats, Ph D 



Page 4 of 34 



Application No. 10 522,371 
Declaration of David John Tweats. Ph.D. 



APPENDIX A 

CLTcRICULOl VITAE OT DAVID JOHN TWEATS 



EDUCATION 

Crewe Cor.:::v Grammar School :cr 3ov- : 1 Pol -1 Par 

Sheffield UmVei-siTv 1968-1.97! ; 

London LY.r.-erxn.- 1971-1974 : 



0 UAL IFI l ATI 0 >"S AND FELLOWSHIPS (Acn<l«mc mid Proie; siourtli 
It Ordxarv-Leveli. 3 Ad'^r-ced-Level UK ii.itio::;.l e::.nm::?:ioii; 

Dual Honour; hi 1 'i' L 'Z .1 1 -r-i -"n 5 ■ Fi - 1 i L irri .r of Sheffield 

Doctor o: Pfcilosooiiv iMediar.e-Pl^.:-:u.icv- title o: Thesis. 'Genetic Lwer.ictious betsveer: Fi.-f.ic tors 
:.d their IS :, .]'•: ■ Ion:.;.:: Vi:re:y:;: 
I : .... of the h. n: BioIcst: i IPS:"' i. 
Foil;.:: of the Rcval C oils ?e o: Patliolo?is:s > P- 'P:" i. 
Fellovr o: the UK Environmental Mr.t -ce:: Socier: ■ UKEMS . ..IKS : 



PRESENT ROLES 

P:-eclir-ii:al Safety and Ceneho L . •: •- • C cm'.iltai'.t: Honor":-- Profes : o:: Generic; Department. The 
Medical School. IPiiversity of Wales Swansea: Board member of Kntstall Ltd :a. ccrupany 
• ' - 1. 1 : ii- _ T n j. !•• i . r ■; for :n i toxicology tissue fncir.eenne u-..e • 

PREVIOUS POSITIONS 

Vice President and VK Sites Head of Prechrical Safetv Acseu.meri: 111 GbxcSirxhKhr.e. 
I . .• 1 : i. 1=1: l ■ B Departments and 200 staff. 2000-2002. 

Director I 1 11 Pre.:lm:cal Safe:': Sciences. Glaxo Wellcome F>;e:u:h and De:'elopi::e:::. Park Road. 
War:. Hertfordshire. SGlr. lOP VP7-20OO; : : 

a:teina::oi:al Head of Genetic :■::/. Rrj iod ic-r'e Ticacokc" G1::aWVU.':iu? Re e.uou and 
Development Ifipf-lPPW 

Depa:tme::: Hear. Toxicoloz;- Deouruueu;. Glaxo Re search and Development lP'Pf 

Department Head. Genetic aiol Recce :'.ucti"e Toxicol:?-.' Department. Glaxo Research and 
Development Ltd. Ware Herts. SGI. OD? 1:VV-1PP4 

Geue:i; Toxic cdo sr.- Seo:ion Head. Histooatliclozv Deoartmeut. Glaxo Group Fie : ear; hi Ltd. Ware. 
Hen;. SGi: lOPisVl-HG: :Man:ln 

Unit Head. Mutaze:iic:ty Vr.it. Histopatlioloiy Department. Glaxo Group Research Ltd. Harefield. 
Middlesex Auzux IP uf-fune 1981. 
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Re =e arch Demons trc.tor. Jep.ii:m<?r.t of Genetic;. L"ii:versi:v College of S'.vc-r.se.r October 'S -4 :c Julv 
1P76. 



SU MALARY OF TRACK REC ORD 

■' Contributed :c :lie ieiiei\-.:ic:i ?:id xteroet.-ieu s.-'f regulator- toxicology d.it.i o: rnci: Glaxo 
marketed pro dv.ets 1 ? 77-200 j n:clv.':liii? cerwoxirue. cefnroxime axetil oer-zidime: ranitidine, 
fhiuc.i-cne. s".lr.:e:e: .jl: ••.un.irripi.n:. endjavrcTCC.. k.r:u'"udine etc. 

v jitrcduced i - t . \\> ■ r ml 1 ■ 1- - 1 n v:trc toxicology .ecici "rj_ii Glaxo ; a 

v ihfberrial in the harmonization of iii:err.a:iciial preclinical safety sideline •> for regr„.:ratio:i of 
p::.-rm.i:einic.il: rlirov.^a the ICHpreces-. 

■> A member and former Chairman of the ICH Expert \Vorjcne Group on Genetic Texiccloey 

Jcnm- member C ;>-«:li?ir :■: :lie Ev.re;;e?:i Federation of Pharmaceutical L:d:ur:y 
Asscriaxou iEFPIA Ac. He:: C cratitee en Preclinical Safety. 

■ Fame: mem" e. of :.ic ".II •: ji-uittee en Mugger.- ■. 1 . : ' , : '5 - 2 0 iC : i. : usued die r.cdonal 
genetic toxic ck'g-- iui<-elnie -cciiinir mji 1 

Svccesifv.lly ... ... .ice genetic toxic clogy r.:c Glaxo iroialy in vitro :es;i:i£; and built up a 

teen: of scientist: o: international repute. 

v C o-crdinaTcr of a major EL" Fiumey-oik cc-tverxun o:: tlie integration of orr.ic ceclmologies 
i::o: interpretation o: preclinical w:>:y m-.di« i -00- - -.0 0°;. 

v ifeinber of the proyect team for the Drug: for Neglected Hi.-.- initiative ■_:■>. Di .'...- ok p iiir 
:exi:ndazoLe to: treatment of African Sleeping Sklciess u )0— ongoing) 

Seven -"errs i, a u • -.- : :1 independent ccmultant working with large Pharma ie.g. Hoffme.riii- 
La Roche. anon -a" eirti-* AscraZeiieee.; iin -nie>. Pliaii.ie cunpanie eg Alio. all Tevc. 
Leo) end u.nt up ccmpame: :e;. : IGrltstall Ltd. YncLodk. Gentrcm:-: ' al:o worked -.virli 
coi.yym, outsic.e the Pharrria irdtutiy including. Aryva L Oriel and L'nile'rer. 

v C ontnr.icu; tewlnng experience in gene::: toxicology and preclinical wfety including ccwrL.es 
at Swansea L'mversit ■ . Uni-reix-ity of Surrey bledicareiuy m Denmark an:'. wicii TOPRA 
:Reg".rla:ory Affairs Oiy ad sahorj in :lie "JK an:'. Czech Republic. 

RELEVANT EXPERIENCE - EXTERNAL 

Honorary Professor. Department of Generic:. Tf.e School cf Biological Science-, and The 
School cf Medicine. : ."iuve:sit"" of Wales. Swansea uOOC -or.gcmsl 

■"' Active referee for Mutaseneiir Mvccnon Research, Toxicology Letters end Regulc.Tcry 
ro:-::color- ?r.d Phcrina:ology dormerly :" adc'.i:ic:i?lic.ux.-h 
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rente: member ;iie Edifcctal dear:'.: far :r.e jov.i'nal: 'rood Cteirical Toxicology an:'. 
'Mutagenesis". 

o Ihdi::ti-i?l StKervtfor CASE ar-vxi PCD ituoett; ?: ^:?aw. and trie Vr.Aeixiy.- of London. 

■:> Exterr.:! ?r_D examine: i';.r He Vd ,- e:",it:«: ;>:3.itk. 'J •• a.. : .e- an:'. Sn; ;ex 

v Invited lecxirer for :i?::oi^.l :.:'.>:! internet: ool ^ciettir.c conference;,, recently the 
?r:s:n::.cer.:ii:;.i Soie-tce-. A'crl:', Cetg'ev;. .-ix*s:<f 'Jam larct -0)7:. The Totd'tc Arv Jo mm. 
Br.i^el Co: ei 2007 EI73.QTOX. ILicde> i Octo':*:\ 20AA. L.-ernat:ot,-.l C enfere-nce or. 
ZiKiremner.".l Mataget;. rlot'fiice. > Ar.g.vx 2 j >7 : : . Li:e:r..itio:i"l C or. gre ■:. ■■ of Toxicology 
:L < Borcelcna Av.ly 2010 Reg.Uar cAMipeiroi'. a: rtxti'tnn: end lttematiorial conference' 
mcludai? the ICZM it. Son F:aii:i,.:c :Sept 20A: BTSVKEMS meeting the STir r. my of 
\Var.yi:V AAa fell. SOOcm Gettromx met zrox: :?:tte ICZM 200-'. 



Ml .M]>1 K'-HIP OF RELEVANT COMMITTEES 

<■ • ' i =ii k: :i f European Feoemtior. o: Phc-.rmacetitiea: Liduxx.- .V • • tf.'i. lErPLV; Ad Ho: 

P:e:li::i.:?l Scfetv «; cmimxee AO A - 2CC4". 

MeirAercfche ABPI Toxicolcsv Sitocotmurtee lAx -2004 

Pendent of The T.Tiitec IAi:roo:n Eimiroarierxal Mr.tc.zer. Society OTMCZMS i A ''4 - A 1 Ax 
Vice-President of UKEMS I awmMet 1992 -1»4 . x : 

Member of the UKEMS Emiovien Siilvomtrtee 2 AC - oiizom? 

UK C am ill; a ;A rhe European Y:: ami 7 ' 1 i •• . 7 i CEMt : A-7 HAU. 

Member of :lis Pre mileiitio.l 7-Amiiiatim: C oimrirree At the EEMS 2C02 - 200o 

Chctmat of ABPI Mut.iLXi.i'.i: A cckirz . ...t IPS'? - AM. 

Cho-.tmat oftheEJPIA Ototoxicity WorSa? Party : 1 !A'2 MAd. 

A Giaimaa and IFP7A representative cf tr.e Ittematiotc.l Coaferer.ee on Harmonization Exoert 

Workitg Group on Gere toxic try PAA - 1:7 7 

Member of the Ger.etical Societ;- f oiinmttee 1A: - AC: 

Mentor: of the UK Department of Health Committee or. Mat a set; '. 00- - 2003. 



MEMBERSHIP 01 SCIENTIFIC SOCIETIES 
UKEMS EI MS 

US Etyiroiimerxl xAftger Society 
British Toxioolos-- Society 
Genetic a: Society 
Roval College A Ptrioxgim 



FIXL PUBLICATIONS 



U.T\vea:v A. Annex an:'. 7 ..Simtit l?74. .xAcctcr-mediate:'. rmelecxe ceti-titv involved it 
cvmitelet;, elimination. J. Bex tend. A3. T;, 0-~7t. 
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2. D.J.T'..ve-:s- R„" Pimiey. M.J.T'r.o:np-.o:i ?.a>i J.T.So-Ji. ".9:d. R-:actca-medic.;ed resm.mce :o 
ul-raviole: hp: 11: strain;, of Ethiericiac ccdi deficient 1:1 b.ov/a repair f..r.c:ioii: J. Gen 
Micn:';:ol..il. ; 03- 110. 

3. .* M.P.nry. D.J.Twe™: end M Al-Mo vi. 6. Mcitiorin? :he lr.r.riae ecvtoar.-?::: for 
ir.u:?zeii": Naaire iLondou:. 254 533 -540. 

4. D.J.T-.v«% ::i4 "DGnira IPS. Inter; oai. l'tr-eeii -.ie rh mr F..R in; E' :.ierida; coli 
• r.i - E'"a_" 1 lii-i- - 1. L-i F - i unl lz" . LI. 

:". D.J.T\vec:01H.L Green c.::d W.J.M-.inel. IPS '..A cl:fferer.:i?l bllin? ?s = ?y r.r.w.vzei:; ai.d 
caiviiiozen:. br-.i'i or. an ir.vav-"ed leoc-ir I :. i : vrair. >:f Escherichia coli . C arciiiczene l.is 2. 
189-194. 

c> D.G.Gc:e'.iou:e andD ."Tvf.it-. b'iG Mv.K.*?:; formation .irrei- :lie .iwiiricncf uitrire to normal 
harrir-ii gcatrk jv.ke 0 arcino;zer.e;i; I ~<-~ 

7. DJ.Twea'i 1 ; '£- L.ir An- f .;-e.i<r cf h i--k.u -. :n ..-luw-ori. Food 

Addiave: cxd Gmtainar-a^. h 189-1: : G 

': . Gatehouse D G. axL T*-t:-.:%. D.J. •: IPS;-. Letter :o the Editor. Ma:? 2ene =,h . I 3C7-303 

C-c.tebxise DG. Wedd. D.T. Paes. D . Detour. G. Biu'liason. B. Pa;.cce S Brice A Siemp G. 
and Tweari. DJ. Lad:. I:;ves:i-2au;'i-.< into the zeactceac poteirirt of loxtidiiie. a kiis-aains 
. 1.' i'-. •; i . c.racgcm::. M-,i:c-zeiie-;.r ; , j_ f 7-6?. 

10. Tv.-ear,. D.J. -.r.d Goaebaice D.G. : 1 '.- ' S s i. Funaer debate of team? ■aia:e3-iea Mirazeneas. 3. 
95-102. 

I".. Little L . Tweat;. D.J. :,r.d Pkiney. R.J. ..1.0 8^ a Stadie-:. of error-prone DMA repsir a: 
1- I.i i Klj an:'. Ames. : i -.li.i.iiieda "-plaiasirr.ua arenas aims a model alkybane 
aceis:. Mntazeisesi; - - ■- 

12. Little C. Tr.>.-:-. D.~ aa. P.inte- ?.." haL"' Relr'ame of alcarnd pKMl 01 -mediated 
naiai-zeiiicity i:s l.-aaerk to ■zenotoxicitv m rtianur.rlirri cells . :■■ ai:a zene as. - : T 1-2 7 6. 

13. Dicker. ML.. Jackica. M.S. Scale:. M.D.C.. spuria:;. LOW.. D-.veaa,. D.J. and Cc.pel- 
Z :l- •. u • . 22 'J r>-'< d'.idau c\ a:. Piecbmal -.al>- e-.-ali;c.:ic:i. Liuc Ccxcer L.x Oncol. 
If .Suppl. 1. S79-S93. 

14 Bui'liL-on 3 Mom--. LH Gare'.iouie DG air T' 1 -ear D ." >. l. : ". : '0i GenoToxiLiry tv.dies ol 
g^.:tii: ir.bditir.z dm?:. Tr.e L?ace:. rjj3. 419 

15. Burlx-cu. 3.. Mo:xh=. S.. Gc:eaou;e. B.G.. Twe^v. D.J. ;-.r.d M.S.. ( 1991 ). L'ptake of 
tntic-.ted :lr incline bvcell; o: the r;.: p<>:::: nv.ico;a a::er expcoure tc loxtidiae or omeprazole. 
>.j.itaze:'.e:i: o 11-1S 

16. Little. C A.. L'yea::.. D.L end Pianey R.J. 1 1 D9 1 1. Plcvnud pGWlo. a deiT-?::ve of piailO". 
lr.c. ea..e 2i'A .■ .bit l. nr -,e:. hue., 'ane -.-.a.r. of Eicliericxia coll :e LT 
Matat. Fee'. I4P. 77-1 S7 ' : 
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17. C-.-te::o-.ise. D.G.. Skit? G. ??•:;*. 7. \Vilcox P.. Hrvvlcer. 7 and Tv;e.it=. D.J. :1P?1. 
Iiive-.zisatior.'j m:o lis :i:c:u.::ion o: ?:ie-jpl;'i-:iy aa>l pelyolixrly i:i :uaimi:r.lia:i cell- '.ly the ::.:i- 
tv.V:iv<? agex ::cscapi::e hytfrodilcdJ*. Mv.:??ea«i:. i. 277-393 

IS. I-veati. D7. Gatehouse. D.G ?ad Bvdiii>c:i. B :. Dcei omeprazole damage die zene? 

Rep ly . German J . G a ; iroer.reir- 1 . 2£. o 74 j 7 . 

17. Gvear. 7). 7 I 1 '-'1 7 ell :niir ■? ;:. . ir. va jen...r a.-e .i..r.r Aolvrkal Proceedings. 77. 
47:7-4f.l. 



7uJ..v.vr. 77 . Gateliou-e . J. And Tvea:s D. :17°7' Re'"ie"v 77.rau.ji". cancer and xinrgemc 
m.odeli: rek--"ance to the :o:r oology i:idu::rv. rGiTazenev; 1 1(77-174 

Tweati. D..'. an;', 'kale-,. D 1 ' -i 7 :i- r Uun m . .n 'In- for mini, 
puarinariuticals. Texfcolccv and EctfOKkcleey New-. 1. 1 13-1 Id. 

Owen, K, Hartley. K7. Tucker 77 1.. Parkin: or. MM.. Trveat;. D 7. ?a.:l 7?.:l-:so:r. M.R. ::PP:-1 
Hie preclinical :o:-::.:r-L.jzn::?l e--alua::or. of surr.aroptar.. Huir.ar. air:'. Experrrueiiral Toxioonicy 



77. ?u:ve:. J.. Har ey C. .wear-. J.J. ;•::<: LiurTky. C.E GYfc Geiiotoxicitv Tearing: current 
pr;-|.- _ ::.-r\ and •".jr:? urea 'v The or.arinareutical in.lv. : tr: 7Iu:age:iesr: Af d 

24. 7\veati. D.7 and Scaler M.D.C. i A'lAc An update of tue safe:'/ rooics oost ICH3. Adverse 
Dmg Reaction v Toxicol. Rev., ii. 173-1&0. 

75. Tvaeati. 73. J. (IP 0 ? i. Edi:or:al. Inraac: of ICH zuidekne; o:i genotoxici-- te -iritis. Pliam Soi. 
an-. I- :. To.::: 1 1E-1-1S5 

7o. Mullen L Kilaiclu Y. Prods: G. Scr.ec::::iian L. rlninada K. :>cc.ia: T and Twrcrs 7) :1P?P 
ICH-7iai:iioni:.ed guidances on reaciwacitv revTnrz o: pha.miaceut:calv evolution reaiouirrz 
ny • M:tafRes ^M. 1 77-717. 

77. MulleM. Blade;." 7). Deariield KI. Gallouav.Y Guzzie.?. Ha-.-.airir.M. Rasper. P. IGrldaud.D 
MacGrezor.JG. Parry. JM. 3cliecli:inar..L SnnGA Tanaka.7-7 Tuears.D. a... Yaina.:ak:.K 
Stirrer.- 7:r 2e::ori?:-::::n- te-txc and marific.ariori of -i o xi; :r rest remit; - rep or: 
or rlie lUiTial rcrrurie-: of die 7YG7 Exper: Group. Mu:a:icn Re:earcd 7-7 . 1"-1S1. 

7S. Caliill.PA 7jnzlit. AW. Billxg:c:i3\7 B-utar.MG Walili.L. Keeian.PC. WilLnnuGY 
Yveari.J7 := : .-.I I 1 1i lr F. . _ 1 '- 7li- - — i - i~ z-i i jr , -- a icreexns 
validaria; programme M.vageriesrv i£ 1 15-117 

29 fosper.?. 0 liver. G. Silva-Iir.r? 3. Anger 7 aid "..veers D :7707;. Joint EFPLA CHMP STAT 
\Yo-.tolicp: Tfc<? er.rersir.i uie cf c:ui: fecr.r.'ilczie': 7:r reziulatory iror.-cliricr.l sr.rey re- ting 
P;iarr.:ai:oge:icniicv d. 1S1-154 

3C R7jikb:id.D7. Hendericui.l. Marzm.D. MvUler.L Prrry.7. Speit.G.Tvear, DJ ?:id \Yilliam;. G7.I 
•.70:j7;. Te=::n£ urareziei in mr.;"ze:ii::tv ar.d ze::e:ic toxicology: r.r: r.pyraiial r: rlie guidelines o: the 
European Scientific C onmirtee for C cnve::ci r.r.d Mcri-rccd Prcduct; for the evaluatior. cf hair d" _ es. 
Mu.;r.;icn Reurarc-h 777 JS-IG" 
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31 Vr.r. Goir.yel. J. Woerei.bciA.s. 7. Beerenv.D. rAickie. C. Cahill PA. luuglit. AW. Billinsrror.. X. 

Twe.if:. D7 .ice. WalinAey. F332. : 2CC5'i. Ai .v.*<-::ut:ii ct :he virility of rlie yea;: Green Screen ?s=?y ir. 
i):i3:ir..-.ceiitkv.l : vreeii.r.i Mv.".ge:iesi;. 20. 5- 
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APPENDIX C 

With respect to serum, human and rat urothelial cells respond in opposite fashions, see figure 1 
for evidence. In culture Ki67 can be used as a proliferation marker for urothelial cells. Normal 
rat urothelial cells (NRU) show low proliferation in serum-free medium but higher levels in 
serum whereas normal human urothelial (NHU) cells show the opposite; reduced proliferation in 
serum. H33258 is a nuclear stain which shows the total number of cells in each field of view 



NRU (serum free) NRU + FBS NHU (serum free) NHU + FBS 




Fig.l - Immunoftuorescent labeling of Ki67, a cell cycle stage marker, in normal rat urothelial 
(NRU) and normal human urothelial (NHU) cells in the presence and absence of fetal bovine 
serum (FBS). These micrographs show the expression levels of Ki67 are always the complete 
opposite in NHU and NRU cells. H33258 is a DNA intercalating dye used to illustrate total cell 
number in a field of view. 
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v.eaL ..hit' us.; ..-■,-i.'|.-.|..i'-.irii.. kilv liny ihrouyJiool (ho un a hel m in 
the huiu.ni HM-i and mUeu. 
smooth nuiv k-. ..diMv thoie «\.s un. , ■ . and minimal 



It! 



...Hi i 



ulUii.. 



In the liuiT yiUheiiuni. PP.-\P.pc ■ syi .. v.|. a, "...r. 
pnrriarils (..the iul. loi • I :up: H i«. s,il and intoiTnedwle • 
I- mi. ii ■ lah. Imi.j ..I ili. ha al ,.|K la the rat in 
rPAlifVi. csr, jyi,,. I ,,|r.> :.::,.■}■■; i nudes ■ 



..I. Ik i 



f If I | ■ i inniu in. ikil'..: Iin.-j: i it lid i in I I | I i ,- 
mi.. . illi i> ■ un. !■ .ii ■ 'iri|".."H m. ]' ! ! i i i u n 

■.■-..is ii i. IV. .in i.h'.' istt ..letrus. .i Mil. • .(Ii muscle. In .cultured cells 

ir- .m I nth hnni I <li ■ ' i 

'■■--.is |'.i'.:.J. unimuHlv nuclear Wiihin the nuclei, the lahdine w\i\ 
intense, punstalc. and In I ,| Ii mm mi I In Kgiuns 



PPARy ; >: 

li.i ii un I ii Fl J i . ... .... . i. « ] iii iii .ill 

I i , i • I I hi In hi and i 

Hi i. • i i I i iii use in th. 

i>! ill i 1 ' i I TAR ("was 

al-;. - pics, ill in the human Madder and urcicne in. >.ih muscle 
hut v,as .mplctcK ..ihs.;nl !"r. en the rat dcmis. a mit ■ ill muscle 
In ill I h. ni an an Mi h il II nihil I ... si ! ii i '-ii ■ .1" PPARy -ai- 

i I i .i In. _ .... ili nl I nil I. iii. primarily " 

iii ■esdlncni 1.1 ! Li_i r ■ Put ,.|. fRis.; iv i ] i i i less mh I , in 



si.ili. iiiiHii.iii i.uliuics. diis ■■■.\is ...risisi.aH ..s-iih pr.rvi.ms . .hser- 
vations (Varley, Stahfectoidt, Lee, ci al . 2004) in confluent 
[ NHU and in NRU cell calfores. PFAR f showed an intense 
nuclear |.<iali/ati. .n vdneh was purr-Luc and cu lin.lcd I'n in 
nucleolar regions. 

RXRa 

Intense nuclear RXRfi minimi, .icacimty -a a- • Ji\cn'cd in 
all iirMilv.li.il cells 'Yuhin human and r,«i un .iheha! tissues 

A I Hi. i u eli RXR. ' c\|iiessinii v,..r, •.. in snmeth muscle 

from the human ureter, it ■ . . un I in a. nvrnty •■( -.ells m 
the human hUldei deti us. >t wn .i.h iihirIc In the rat detruMU 

I i I Hi n I in ih inn 1 il J minim (In 
: iurotheltaf cell cultures. RXRcj was intense and nuclear in NHU 
cells hut h 1 ii i un lull In l f II 1 1 11 in I uli 
species, then. v,...,s ,>p,u dilTus.. - csuiplasrim ir 



RXRp 

In the human i> 



•then 



R\R|iua pi i-t un .tin Ih Iul II 11 ... 
ijiatc ..ell layers Nil. absent iV..rn mam supcrf 
c :RXRp irninun. .|..\i..'i.i'..'it', v.,.is idem in hum 

hlaJil.T SlTl.anlll IIIMV.IC hill »V,IS . «|\ fTCSX 

tlretamflji Naikler mi> » ih nius.de RXRh »j 
.irii.l pun..-late in NRU ..ell LnUnres hut was les 
in NHU edls, vd>:re thcie •■'■■'..r'. als.. a ..yt>iplas 

Discission 

The- transit]... rial epithelium cue I.e...- nee 
n i ill ji>i - nl tissue with B ' 

turn..'- '-.a n. niatnuins a hioh icysn..]' 



]nt.;Jis:-l> nuelcdt 
irn-.Tis.-ly nULlcjr 
n ic e. -rnp. .i"i..Til. 
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CHOPRA ET AL. T . ,, . |v,- m . 

Human Rat 



PPARa 



PPAR , • 

[3/5 , I . Jt / 1 





PhAhy 



RXRa **'*•--. 



4 



RXRp 



Fi.'.i'i.i ;.— E\pi---:si.-n n|' p-.-i-i is.. -m..- pr..|il-.r;ii-''i-;i..ir:iiv.l i"'. ■•■ pi"i's ■ FTAR-- ;ii>.1 rail 
:J:'"MHm iV; K i m v 1 i i i H 'I V I ['' i it if b _ li ' 

wax-embeddi?.! un • > J i 1 i : 1 1 u--:mi.> Aith'-a iiKli'. uK ■> "■.■.;i-*i"ii:il RXRIj-ncLsjifv . sii|--.-rl"i-. ml u: 
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' 1 I 
n _-f J'. Human Blc j ies R,_ E .. i: • i 



• : V\ ( 



•-■/.\: i 




f - - hum;iii 

uivk rk aii'.l Mail dor Mini in i;i i I I 
iiiiiinn 



|. |. ,11 ■ !■ ■ J. i |||'_ "||]' ' - 

Li- i k-;. I ':>~5i r< j pr> ' i I i :.a j ' hi niui kc: Unil \ - ^ynlh'."- 

i .J ■ ill s in ">l eh " • I'..! i i 

:ih.l: ii \ Uioccll ..\..-lc AcorUinjK. m >th Ml ,iri'J 

hii:n,;ii »' ■ ■ !_! J 1,1. ill': I'.-nnirulh i.hnviv-iHki.!.:-!.! sup-: lie. i.il m-IK 



ili'il . ■. |'! .'■-■':..! UPHLi ,m..l CO* '.ver-: Ki'v n.;s.uiv..- H« or. 
'■ h'. i '.■■.!••. ■■. I ', f hu ni,in i.T' 'tlv;-! m IK "ere Ki^'~ p<.-,ili.vo. 
mt "U l\i"i,;l JiiiJ ini;nM':-Ji,'i'; r,n ui' 'iheii.ii '.elK ^ civ Ki'iT pnMUve. 
inci.peeir.e <■-!' j^c Mr ■•■.U ,i;n i Wi*:l,ir ■ ■! Sprjvi.ic IV'vh. '.kti," i> 'l 
-■li' >'vn,'. Other-, hove rep" tici.1 lower levels "I" Kin" label me 
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V. I XX. N\, A AX'-A 

the rat blatkl ■ . n. 2 ! -«'~i Be- 

ings are Hipper led by ft ..yi..melfk cell evele analysis A' 

ll- lib ill ■ • Ml . 1 1 .it mi. .i h I, |1 

... .eiOi.csir.n , . I' !nv, - r-:,; jvR'fllUa^. ! 0] ' . ■ slid .J i s ' < - 
p. -Hi- .ii aid;, high (d.X'M |-i mi- A I J' . F..in> L. • ol al. 

P*4. 'Ill' i • I ■'! . J 11 """ i 1 ' > 1 1 1 1 i i Ii. hi' .1 i I 

hurn.in in. Mi. Mil .11 ■ In' M .1 a h,Ji H' I p. fukiirm ili-.ii 
v--,.i:-i i<li I i)i ni. ...I! e-.els ,M.i i . i < illm. 

1 h that the 

t.r~-|M. ih',. . . II in lli. i il ill- .lh. Iillin i|. .i |. |1 III. i i - 
mg. ..i'< urn. Mr- -ill dial '.-.'IK haw .i von, !■ .v- '-.-pha-.. ]•■■ : . eo.o: 
in i . I..' Hi il ' E ii In . ii Ii ill i al J""/ 

1 ' limn I . i ll - 'Hi E ah- I i il. _ Ml I l ] iii - -]- 
i.olK repivs. ni. J p » .1 A' erA Mai: .n-.apjl-.|' •. dl-.. ■ ----- 1- _li ■ i_- - 
ih II I. a i i| i I i . ii i ill p. i mial oi normal uroihe- 

lilifll "III. Illl l ll ill Lin" l.il . Iiiij ll_. I llll ,| In IH il 

dilTerenee in h • Mi..nhdi,.l r..^..wrjli..ii r- ic^uknaf in ihc r,n. 
ai-Kl liurn.in ll is i.eir.plir.g f • spcciil.il...- that this difference may 
Tun l-.iji.-:- i ih n . r i il ilm. > I the- ml I m ■ -I H In > i -m di a 1 

hi.. in.. ..I,- Liv,. ii- ..i ■ 1PPAR An. ..I PFAR- ' M-. ken implicated 
in 1. 1.. hi:-; 1 1. 1 "ii..! I ..ell aivi n- 'in,i dev.-kipment iii rats, as evidenced 

I i i| a I Ii in- in in- ih- lnl ii ■ .pi. i "i i iii.J in" l i « llukir 

i i m > II i a I us lli ImI Ii ). ill i Ii iii treated rats : 

I I in I i il i" lli i i il _i 1 1 " Ik. major pre- 
requisite for this mechanism is urothelial compression of PPARy 

-. . 1 . . s - J n ' i :"■ s.d a i ii as lh ['I J' and 1'! .]' 

I I III! 1 1 III llll i I 1 1 11 pill I I 

i Chang ol. ,1.1 . jn.'.T , [n aiii lrJ:.ri,j|-.- ! .,ii|. ai --ii.ii.li'.-. hac .J . in. n- 

n ii J iron ri pi (■* ill '■ E'E '.E ei> in I u and r.ibhil 

in iii Ii i man ol ,il I 7 ii i, ii il 

I i I in Hi h Ii II i null pi. inn] ii'. ■ 

in ih I i i.i n i "f ih in I'm ..lain tal. I 'J°£). However, ■■ 

H hi i [ | i ) i i ii mi ii. J ii.. ,ii ib i La. l' . . , j i i ii "f 

hinah'ii.iJ leceplm* In tbt\ Milch »( h-iv- \hnwn f- -r the first 
ndtb E-.XRa and RXRfl het- 
i dim ii m ii | mil i n pi I ii ih. pi * in led in 
u mill, ha I ...lis Thus, in iho r..u. LUT. llioro appears if > bo a cor- 
ed..! il. HI I.i II El J IS. I | Ml' Ml lli I 1 i - 

libiliis l>. ih..- .. aivi ii- -genie clT-xi <>f v #; PPAR •niM > . 
i Fd-H io. . J'" d E • • I'd - ' ..I :> i05: Olefcriewkz ct al ji < : > 
H. .'■'.. i il. i 

II. . I ..I PEMRs in b| ,il.|. , . ,i, . i ,1. -■ I.,).,,,, ni in i ii 
A. in. ),, . i .ii p p. ni..ii li.ii.d ■ p ■ i i MP d' Hid 

ib.: h-.->..-!-. ..Jtiiii.. i IS-,0.1- -11 Pmm. v. : RXRa- ::1 MM Mi- A-lahl--. illindl 
« il J '" \ Hi a ilil hini H i niii « ,1 Ji' ii ii I In 

..oil- Mares. -..ih:-,'r,-!M'M..,l..Uil.:i>-dMarloy.si,iliKoliiii|..li. 
Smith, ot a.l . 2> an. Yarley ol al . y*u,i In the pre •.cm - Ad;,, 
.."iiliniT.-ij . 
Inn 

MsP. < Iran .■:/•>.:■■■■■; M.i-.r- ni ih-: iii.ii-n-.iii no -ih-. J lum insim ey.-, 
indirosily sTipponed by the cvlusivcly nu-.loai M.ali.siii. m 



an-.! 



h. :.:.::,;. tliat PPAP. -. ig na i I il , is a loo pliyl... ? ..-noti..jlly o- -n- 
-.eno.-J ....ristmioiu .-l" nn'.tholial bn-k^s. Wdiiki PlWRf. and 
RXFi- ' ■i-spio-ssmii v,.,is -..ooii. in all ur- .i.hd.a.1 lavon in iho r,,i as 
v-s-ll a-, iiiiii-|,i.n. .;-';pro---ia .ri id' ]'P.\R ■■: PFAR[Ms ani.l RXR|^ 
appc.ir.xl i." sh'iv- miiik -rrokiLi.. si v-nh JilTcp.-ntiaiiMii stapo 
HV 

-.s-ll iiliin . i. ibl ■ liniidi oi a I . A'i'5. \ ni-'. ' I ilil himdi 
Poo .n-.il Miiii4AdarM.Siahlv.-hi-iiklLMnnh.ol.il . 2i>: 4. Mrlev 
oi. al Ji'l EnlriyuiiioK. rat and htmun un .tholi.i odnbiiod 

. Idiid . A. ill-.- i el. vaiicc o-hi.-i; j Ii, h 

111 I' llllll -.p-. or. p-. ■. lids ..I: PI il'.--. V II 111 ill ll I I [ ll 

:, i ,E iyn dine Tl> • .|-i en nnl ill alinn n| i. . , p 
lors was gcr>.T,«ll\ oi.[i.ir-,i.ionl haw.xn mv.ih,. ha in -.iiu ji>,I hi 
dir. : a lib .u.'jh .roc ..lild'ereri..es were n > -n-:-.J in il>. ..lisLi-ii-.ijf.i...ri 
Knwcco nu-.-b;..i,r .uid -ya- .pLisnii.,- ... ■nipaiimonis This K hkopc 
1...1 leldc.-L in. ...hi Phi no i nil lien...:-: ■ -i ih: Ji lici ..-m cin-in'-ninenls. 
I'. a esainplc. the availal'>ihi.;c M hyaiiiJ :•( die nifli.i.in.,-0 >1 . alicr 
Sigl«ll,>' palll'M- ! .1 . \ ilnpl. . " In' h ' Ii | I a n I 
lh,,l a.U AcrillO aouvaliml , -f the .;-]-.|,lcririal en vvdi Piefr rc.^l"l 
in -a,l-.,,.irin,.i..m NHL 1 ..e-ll ..-i.k.iie-. rculls in ph- .splim ■.. |,n,. , r , 
-of PPARy and seqoestration in the cytoplasmic componment 
(Vailey. Si.ihlschniiJt. Lcc. el a).. 2i«)4). 

' lib ii di 1 \P n mi) il mi I ni ,1 i If' I Inn h ii 

I ii i i ■ ilu in b • ■ r linl ■ i kii. ■ ■ ii ib in Hi ( i i ii i 
: RXRs in the Uwer ui inn nil Ad- I, , h n il, ,i , m , M 

: i lis. iii I | l iii * I I 1 in I PM I ' In ii i 
ah," llll i nil dl | i I in in in i I... iiinl I i 

llMon ■ I ■ v lib P \E l . bin. 1 p . iln Fill ill illm 

II ll ii) ll ll I I II I _ ll i] 1 1 n in I (Ilk I III 

■aisdMoUerM'XO- E'EtR in I m M i h i nh .11 ] 1 
uid |" .Ur . • ml iii us ii . an iiilln ii ih i iiiii ii .1 1 n i 

sgenepronn .In dm. --.da . .. l al . p-i'-A. jy-,-..- ,j ,,| . A' '■" " • > En 
>>ui i [iinn n tli I i I ■! di n i I i i ill I 
EMM.s in iiii.i.li-.di.il ■.-■dl-; . -I' humans as v.ell a.s rais sup)-., -n.-, ,i hi, 
Aei.-al idiiK-h. ni I'm- PE'AR sign a. liny in Lir.-iliebsil bi..|..y-. T|-,e 
siyiiiii..an..... .si R.\E< i-vdi'ian e.-iprcssi. >n in diiloicinial ep.v-|,;-., 

1. .pun,. I-. it pis . ni iinkii'.v ii I.III..IH In- b mi ih p..-,:-.i- 
I dil' ih n n . nld I • a J,||. . J lli lh. in • Ml- • inii; 

1 in .lb ii 

PXR es|-iio--'-i.. >n in -.iiv ah miis. lo cells "i ihe |.-.w..-r urinary 
ri .a •. i. . Lie. impkcaidi' si . d" -:hv:h is a:-, yet unk rn .-.'■ n Id'-- ■ parliou- 
hn points "I iiu i i i lh. ink n inial . ,pi nil Pi 

an-.! P d | I > lm Midder and in i n ni" di rrm-Me. 

iosp..a.i.]v..d'.. ,ui.d Uio . <h".c-r.sru,..ri dial in h,.i.li .rals and humans. 
PPAR-. i i 
-.in., di iTH.i-,ol,-. a.g,,iri"si.i r .|-..-.n.iny a i.i r,.... ( ii.;- n.-le I'-r PP/'-J?. sie- 
nalingin mv-thelial bi-l-.g;. T. bi ji 

In mini ~ lie r-e.. - -e: a L -. I. m-.J ;-e h-v- id 1 lie. . pi. mi 
. .f PM,R and RXP. iSSSpime in htmian irn.1 i,a nr. S P.s ssni ais.! 
..leu a. i s t sin. .. .ih iTim-elo. This -.mdv l:- K ,s -.-..iinrniod ihat Iho 



'Hi'...-, niav ui'iJoi lis a -.1 illerentinl !'•:-■{•• n-.-. b ■ PP 
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The 



n,u1v-r. K f~. 
unun iM"..ih..- 



Miiolly 



;'J'.:i •• kk-J.' -' ,.i-:,i.:h;y; r imp! h. hi,,.! ill •lif^rali" Tl ..i.ri..l 

r J i J f ■ J. nluu- iii (Varley. ' L ■ I ■ I I ik 1 ■ l .il . J. 1 " M ' nl ' 

Skihh.. In, n. It Snulli ■ I il . _■ i4 '..nl. ■. . > .il . >il Ji-i .. ill. 
i. .|.. . ■! F'F.\Fo • in. I }TAH| J "ii .iL'ttalins in thi umthelinm has not 
k-.-.'T. ii .- - h- ii il, ■ ■ ■ , ih-Mivs. 'I ha: h.;.;- n 

i ci. ...I . :(i':"i 

ami 

I i d PPAR0/B , : 
-.an in-.ii.i-.;-:' icmiiail -JMT-?i-omi^n"i- -n ■■villi ■:•■>»•:•■ <mn,.<iv. mini-. Hi- m 
"I' ■■■■"Il pi- -ii keratin n in k-.uim- -..vt-.-. iK'im ct .il . -'"'k ( ?i ji>J 

]",M1-.-|J] 1 1-. VM If. ,.]:;, 1 • ;;:;„: M II ;J . V kl m ... 1 ,. :. , i | . 1; I II h A- . .Mr 

-,i.i.i..k, -.ill. i.l'i.ji human .uxl r.n ii|..ili. I, I ... 1 nl i i l.nii ilio 
lii iiji , : ■ I'PAR and RXR isot»vv. an in 

in | i iiii nl-.il i|. i i"l I E ] '[■ ' hi I 

11 J'i i_imIiii_ in ih ill. h.ni i i I i I -I'll I _- 

in : y llv; ..r.;--,-;--,|>;.. i-;-.; I".,iiri.;i 

Ai km'iwli ncMum 

V\v ih. nik >'iir L']nlng\ ■ -I! ■ . d 1 1- - --. fui ihcu >.i\Msijni i- whh 
ih II li n i IS hi |.| i i. i u Ii 

Ii ill Inn I. ill i ii in- ■ I I'ln linl i Mm I I by 

N. ■■■•.. N.^lh.l: 

Rl.lKKINi l-s 

Derser.J nl M- II. i \> I >2'< \h a h mi in I u n ■ I PP\R 

ihaia *f«/5i 409-35. 

Bran. I C 1 I II U..-I I I- .1 In. : . I!.,iv: r, 

I'M i,l i i, Il "-, I M ■■..hi ik r s I ,iKlV,Wmi.Hin.K 0»<M 

I I | I-.I:.- ,iili.|i>..-...l nlpi"-. ,-m,'il' • -I 

liv-nlm ai i Mr. .,nJ J;..-;,,,,.. ..•,-,.|..| in .1.1 r,,u A<- J PhytM 



MM-54. 

Ju^-Aiibiy. !. . Ih-ni.n. Y. la--.;.. T.. liui.a-.-i. >•;.. ViWi. V... M,-i,-i. •:. .-, . 
ind D- i — ii I I " I I hi In. ii i iH i,ii... 

pl--lik-l. tk.il,-. I l-.-.-.fl-a -iui-'lyp..-r: ■ ,n •. ,i lima, n.il lll.il |"'-.T, .* I-, hi i-i 

pi "!i I-;- IMI >i] I -I)-:-.- ,-k . n-.- Hi; Imp- -ii.nl..-.- -■! ih-.' f-'- flat) kin;.: I I. -i) 

1 flVo; OV-.i 272. 252? 2-5'.' 

■ II II I , . • I I „ I 1 1 III 1 1 I I" III III. • 

.,,', I I'll linl,,. M i '-4 ' "Til.- |--i n. -.- ■ 1 ■- i I ..iil-l'C p- f-.ih,ii- -iv- in iv-,Hi..il 

riihJism.il iii ii i.i. n . ' - .-41 

I , , ,, i,,!''. .1.1. •■■ •:-«•• IM I II' I' in I, si 1 1 > ni I 

di^asc. A'atere #1S. 421-4. 

Kin, 11 J Mmr.,-. 1 A Hum-, \ M i',k; V I 1' i-l - - II ,., I 

■III,-, ......I-.,,...-,. I , -.•-.-.-pi.. i '-!-..: l,i.\l-.-|i.. 

inhil-'ik -.-I'm- I-., im.iI -...II pi - -III; f- ai- •>'■ ''■' -i -'■■■ iv i -.-2 ii l-i 1 1- -ii .-I Li ,ij ■„• ii-; 
//•',. ! Chtn 2«.«N 27 
La >.-,-,. P J kinn. I'll. Sorvn^n I: V . [ ,„.o. I 1. .Vmij. N . \Uilll, I! 
M . ,,i,il 'a,'., .„..-iiii,i[iii. K. ■ 2- " ".^ > k-ilk i-.-mi..l in I1u-.- 1>..-.- - - -l |--'i' , '''ii--"iii'-' 
pwli lcl,,l, il'-.,-.! i'. .il-.-.l i';-.,-p-i- I-. ,mlll., .,rnJ -..ilpll.t «-ri l'-»i sriuk.- .in- 1 

eneisj- h.w^i.ixN. f)..i.K v. «. 224-*-5v. 

I I. '-. ' ,, H,i i I h ,, ,1 I ,' -il , | l- , , ., m l ■ 

2 tii.iK.-ics: C.'-" A.'<v A\ f i 22. 1 1 ";-2> 'I . 

1,-h.a'.. B. B.. i i, .-- V P.. i -m \ ■:. . i'.,,P.I-,,i'. i'i-.,'„.li,. p. k. 
Padatelnli.S i.'l',,k,,,K,ii,. I: . ''-"il.i,,ni,,..lii[-r.,,ii. I : K . M. I', lull,..,',. S 



Mall 



ll-lv,. 



l.'-l-t-l-J-' 



■il .ii,-l-.li,ll-..i 'Mi,-,'- ,,--:-.-:,,Vlli-l- , I'P.-.l: ..-J--I1IM-: 
;v,i:.1H\: 'l'4.'l Ih,,.-, pp- 

li..|ik.l..l'c,v.- i; ,>.-.lk., i ,iJV..,li!,,\ i -.' J"- I ",--,„ 

;- 1- >,■.,, I ■ iHTNi- p.'i' ''':r;i!,i . pr- -ill-.-,, -,,-Ji' i 

,-,.,.-p-," 



1. M I 



.. R R - 



hp,- l-i hi. Ml I' : -J|.., l--.ii, ::i.l I--I-,-. , : , I j- ■■'.,-,■! -.I -nl 1,-1 -h, 1-h '-[..,, .-Iii - 

il i i . ,.,.i.i. ni i ni, ii, r i . 1 1 . 1 1 , i ■ it >!>■> 1 • 

r. !.•:! a 

'■ih-ih.V M . ' , I , .,. 1 1 1 I ..i 'I hi I . n .1 k I 
,2""T'. 11'. , F :-.< Ji -I i ■ , ,':.u I,,, -." ni,!:;,'., -in ■;..li,,i-..'-k,i-i-,., In,-,, ,.,,^1-.- r-.-,f-.i- 
ill I i I i i Ihil , i i hi i ih' i, •' i ' 1' I I" I I. 1 I 1 
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